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Description 

[0001 ] This i nvention relates to what are termed here- 
in as "blankets" and in the majority of cases this will be 
the apt description, but in fact the items may be more 
generally described as sheet materials as they will not 
necessarily in all cases be used as "blankets". The sheet 
materials are however in all cases provided with electric 
heating elements and as the majority of sheet materials 
which have heating elements can accurately be de- 
scribed as blankets, only this expression is used here- 
inafter, in the interests of simplicity of description, but it 
is to be remembered that the invention can be applied 
to other sheet heating devices, such as pads and seat 
warmers. 

[0002] In any event the invention is more specifically 
concerned with heating elements for such blankets. 
[0003] Conventionally, an electric blanket comprises 
a heating element in the form of a long tubular assembly 
comprising an inner core around which is wound a first 
or inner resistance heating conductor, a plastic (e.g. pol- 
ythene) meltdown tube which overlies the inner conduc- 
tor, a second or outer, resistance heating conductor 
which is wound on the plastic meltdown tube, and an 
outer cover tube. The meltdown tube therefore forms a 
meltdown layer between the conductors. 
[0004] At one end of the assembly the conductors are 
connected or are for connection to an alternating current 
power supply, whilst at the other end, the conductors are 
connected through a one way rectifier, e. g. a diode, so 
that only half cycles of one type pass through the con- 
ductors. It is usual for only the positive half cycles of the 
power supply to pass through the conductors. 
[0005] The plastic tube is called a meltdown tube as 
it forms the means of preventing overheating of the blan- 
ket, insofar as if the blanket element overheats, the plas- 
tic tube will melt, which has either the effect of causing 
a short circuit between the conductors if the melting 
takes place at the first end of the element, or of allowing 
the negative half cycle current to flow through the con- 
ductors, and in either case, the condition can be detect- 
ed, and the power shut off. 

[0006] Although there are shortcomings with the con- 
ventional blanket, virtually all electric blankets are con- 
structed as described above. One of the shortcomings 
is that when a meltdown condition is detected, the heat- 
ing element is irreparable and the blanket is useless. 
Clearly, this represents a considerable wastage. 
[0007] Attempts have been made to provide that if an 
overheat condition takes place, there will be control of 
the power supply to prevent the blanket from being ren- 
dered useless, and in one such attempt, a third electrical 
conductor (for example of the so called "tinsel" type) is 
used. This third conductor is placed in the inner core, 
and is separated from the adjacent inner conductor by 
a layer of specially doped PVC to provide a resistance 
between the inner conductor and the third conductor. 
This doped PVC has a negative temperature character- 



istic (NTC) as between temperature and resistance, or 
in other words as the temperature of the material in- 
creases, so the resistance of the material decreases. 
The NTC is furthermore of a high value In that the re- 
s sistance between the inner conductor and the third con- 
ductor at room temperature might be in the order of 
mega ohms and at a temperature of say 70°C would be 
in the order of several hundred ohms. In the electric 
blanket fitted with this third conductor, use is made of 
10 the NTC, by electronic means, to detect the change in 
resistance which takes place when overheating takes 
place, so that the power to the blanket can be modified 
before meltdown takes place; and therefore the blanket 
is not rendered useless when overheating takes place. 
15 This arrangement can also be used for temperature con- 
trol purposes to achieve user select comfort levels. 
[0008] The three conductor system also has disad- 
vantages, including that the addition of the third conduc- 
tor and the NTC material tends to make the element, 
20 and hence the blanket, thicker and less flexible, and of 
course the blanket tends to be more expensive. As with 
the two conductor type of blanket, the three conductor 
type has to function in meltdown mode if the third con- 
ductor control system fails. 
25 [0009] Even when known NTC layers are used in two 
conductor heating elements, it is difficult to achieve uni- 
form characteristics along the whole run of the heating 
element so that calibration control is often required, 
which is expensive and time consuming. 
30 [0010] As the heating devices are usually sold in dif- 
ferent sizes, each device has a different length of heat- 
ing element, so that the NTC values being fed back to 
the control unit are different for different devices and 
therefore calibration of each device is again required. 
35 [0011] Another approach is the PTC (positive temper- 
ature co-efficient) method. This is an American system 
which uses a carbon impregnated polymer fed by two 
parallel busbars to form a self regulating element. In the- 
ory is a good system, but it has the disadvantages that 
40 it is expensive, is difficult to manufacture, is bulky which 
increases the bulk of the heating appliance, and it Is 
prone to breakdown at European voltages in the order 
of 240 volts (as opposed to 110 in the USA) 
[0012] It is also known to include bi-metallic strips to 
45 detect high temperature levels, but these add cost and 
bulk to the device and are invariably difficult to fit. 
[0013] FR-A-2 590 433 discloses an elongated heat- 
ing element comprising a first conductor means to pro- 
vide heat for a blanket, a second conductor means, and 
so an NTC displaying layer between the two conductors. 
Upon overheating of the heating element, the NTC layer 
becomes conductive whereupon the power supply to 
the first conductor is switched off. US-A-3 375 477 dis- 
closes a heating element as well. The power in the con- 
55 ductors is controlled by the NTC layer between the con- 
ductors. GB-A-1 423 076 discloses an elongated heat- 
ing element for an electric blanket comprising an NTC 
layer. 
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[0014] The present invention is concerned with the 
provision of an electric blanket which is of the two con- 
ductor type (only one of which need by a heating 
means), as opposed to the three conductor type, but 
wherein the detection of an overheating condition does 
not result in the destruction of the heating element and 
hence the blanket, whereby the blanket can be re-used. 
[0015] in accordance with the invention there is pro- 
vided An elongated heating element for an electric blan- 
ket comprising a first conductor means which provides 
heat for the blanket and which extends lengthwise of the 
element, a second conductor means extending length- 
wise of the element, and a meltdown layer between the 
first and second conductor means, which is selected, 
designed and constructed or otherwise formed so as to 
display an NTC, and electronic control means set to de- 
tect a change in the resistance of the meltdown layer to 
change the power supply to the conductor means to pre- 
vent destruction of the meltdown layer, the element fur- 
ther including a meltdown detection circuit for detecting, 
in the event that the control means fails, meltdown of 
the meltdown layer and for terminating power to the first 
conductor means. 

[001 6] In a first preferred form, the second conductor 
means is also a heat providing conductor means, and 
both conductor means may comprise heating wires. 
[0017] In an alternative arrangement, the second con- 
ductor means may be a detection or sensing conductor 
which serves to provide a current path in the event that 
the temperature of the blanket deviates from a pre-set 
value. Specifically, the sensing conductor may have a 
positive resistance characteristic (PTC), so that when it 
heats up its resistance increases and this is used by the 
electronic control to control the power to the heating 
conductor means. 

[001 8] The sensing conductor may also provide a cur- 
rent path, which is also through the NTC layer, in the 
event of that layer showing a condition of too high a tem- 
perature, requiring the power to the heating conductor 
means to be switched off. 

[001 9] Preferably, the meltdown layer has a NTC and 
a meltdown characteristic low enough (typically 
120-130°C) so as to enable the blanket to pass the rel- 
evant safety tests required by current regulations, such 
as IEC regulations. In this connection, current doped 
PVC's do not have a low enough melting point, but mod- 
ified PVC's which are softer are suitable. In one exam- 
pie, a soft PVC, which is doped with 20% by weight of 
Stantonin Antimony, is suitable. 
[0020] The meltdown layer may be arranged to have 
a small NTC and the electronics may be arranged to de- 
tect extremely small resistance changes in the melt- 
down layer, before meltdown actually occurs. 
[0021] Normally, in the three conductor blankets as 
described, as the electronics are simple, a large NTC is 
required to enable the control described to operate sat- 
isfactorily, and for plastics materials which could be 
used as meltdown materials to have a large NTC they 



have to be doped so heavily that they lose the ability to 
act as meltdown materials. In consequence, the three 
conductor construction was conceived. 
[0022] With the present invention, the meltdown layer, 

5 of a low temperature meltdown characteristic, also 
serves as the NTC layer and therefore no third conduc- 
tor is required, and In fact a small meltdown layer can 
be used, leading to the use of thinner, less obtrusive 
electric components. The invention has particular ad- 

10 vantage in the so-called over blankets which are used 
for outer heating devices for men and animals. 
[0023] The meltdown capability and the NTC may re- 
sult from the use or design of a single material, or alter- 
natively, the respective qualities may be obtained by us- 

15 ing a meltdown plastic, such as polythene or cross 
linked polyethylene and coating or mixing it with a dope 
or the like to achieve the required NTC performance. 
[0024] Because it is preferred that the NTC should be 
of a small value, appropriate, high performance elec- 

20 tronics should be adopted for detecting the small chang- 
es in the meltdown layer before meltdown takes place, 
thus preventing the element and the blanket from de- 
struction in the event of overheat. 
[0025] Embodiments of the invention will now be de- 

25 scribed by way of example, with reference to the accom- 
panying drawings, wherein;- 

Fig. 1 shows a circuit diagram of a heating element 
according to a first embodiment of the invention; 

30 

Fig. 2 is a side view of a heating element according 
to a second embodiment of the invention; and 

Fig. 3 is a circuit diagram of the heating element as 
35 shown in Fig. 2. 

[0026] Referring to the drawings, the circuit shown 
comprises input terminals 10, 12 to which is applied al- 
ternating mains voltage. The mains voltage is applied 

*o after rectification to the heating element 14 of the blan- 
ket (not shown) . The power is applied through the circuit 
comprising switch 16, fuse 18, the inner conductor 20, 
the diode 22, which allows only the passage of the pos- 
itive half cycles of the AC supply, and which is mounted 

45 on the blanket, the outer element 24 diode 26, silicone 
controlled rectifier 28 which controls the power supply 
as will be described, fuse 30, and the switch 32, which 
is ganged to switch 16 to operate therewith. Reference 
numeral 34 indicates a meltdown layer which also has 

so a small NTC. 

[0027] Conventionally, when a meltdown situation oc- 
curs, there is touching of the two conductors, 20, 24, 
and one of two events takes place, depending upon how 
near the touching point is to either end of the element. 

55 |f u is at or nearer the end where the diode 22 is located, 
then the touching will allow the negative half cycles of 
the mains supply to pass through the element, via the 
circuit comprising the switch 32, fuse 30, the parallel re- 
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sistor pair 36, 38, the parallel diode pair 40, 42, the outer 
conductor 24, the touching point of the conductors, the 
inner conductor 20, the fuse 18 and the switch 16. This 
current heats up the resistors 36, 38 which in turn, being 
in thermal contact with the fuse 30, melt it causing the 
power supply to be terminated. In such circumstances, 
the element is destroyed, as is the blanket. 
[0028] If the meltdown and conductor contact occurs 
at the other end (the feed end) of the element, then quite 
simply the element is more or less short circuited, and 
fuse 18 fails terminating power supply to the element, 
but again at the expense of destroying the blanket. 
[0029] In the instant embodiment however, the recti- 
fier 28 with the aid of an electronic control circuit, con- 
trols the power supply so that in the normal mode of op- 
eration, meltdown does not occur when there is over- 
heating. The control circuit in question is indicated by 
the wiring 50, 52, 54, 56. 

[0030] The power to drive this circuit is derived from 
the mains so as to generate in this example, 8.2v DC, 
using the simple circuit of diode 58, resistance 60, Zener 
diode 62, diode 64, and capacitor 66. 
[0031] The control circuit includes a 4093B Quad 
Nand Gate 68 which with its associated components 
(68A, 68B) forms a variable mark/space ratio pulse gen- 
erator whose "on" and "off" times are synchronised via 
resistors 70, 72 and 74, 76 to the zero point crossing of 
the mains waveform. Power level six, see diagram, 
gives an "on" time of 95% of the cycle and power level 
one gives an "on" time of 5% of the cycle. The total cycle 
time may be in the order of 5 sees. Such a circuit re- 
quires no bulky and expensive radio frequency interfer- 
ence suppression components, and constitutes in its 
own right an independent aspect of the present inven- 
tion. 

[0032] An explanation of the operation of the embod- 
iment of the invention will now be described. 
[0033] During normal operation, that is to say when 
no overheating condition exists, the voltage at the junc- 
tion of the diodes 40, 42 (point tt A M ) is always positive 
with respect to the ground line 78 (at zero volts) and 
diode 80 blocks the positive voltage from the control cir- 
cuit. 

[0034] Should the blanket, or any part of it, start to 
overheat, this will be detected by the NTC of the layer 
24 whose resistance will change by decreasing slightly, 
which has the effect of allowing a small leakage current 
to flow between the conductors 20, 24, which by passes 
the half wave rectifying diode 22 on the negative half 
cycles, and a negative half wave current flows. The neg- 
ative half wave current is averaged to a negative DC 
current and a safe voltage, in this case 8.2 volts, by 
means of current limiting resistor 82, the capacitor 84 
and the Zener diode 86. This voltage exists at point "B" 
and by the Zener diode 88, the input to the gate of 68A 
is clamped to zero volts, which in turn disables the gating 
circuit 68. This has the effect of closing the rectifier 28, 
and so the power to the element is cut off and meltdown 



is avoided. The circuit therefore provides the desired ef- 
fect of avoiding meltdown and therefore destruction of 
the blanket every time there is an overheating condition. 
Should it be however that the control circuit fails for any 

5 reason, and overheating takes place, then of course the 
usual meltdown control will be effective, but in such cir- 
cumstances the blanket will be rendered unusable. 
[0035] Figs 2 and 3 show an alternative and more 
functional embodiment of the invention, and referring to 

10 these figures, the heating element shown in Fig. 2 is in 
the from of a flexible cable and comprises from the cen- 
tre outwards, a fibre core 1 0X, a heating element con- 
ductor wire 1 2X which is wound helically around the fibre 
core 10X, a low temperature (120-130°C) meltdown 

15 NTC layer 1 4X, a PTC conductive sensor wire 1 6X and 
an outer layer 1 8X in the form of a sheath of PVC or the 
like. The conductor wire 12X is of standard electric blan- 
ket type heating wire, and the core is of a type well 
known to those in the field of flexible heating element 

20 manufacture. The layer 14X is preferably an extrusion, 
and exhibits a small NTC characteristic. The sensor wire 
may be for example pure copper or pure nickel. The out- 
er layer 18X is preferably also an extrusion, and is wa- 
terproof. 

25 [0036] The PTC sensor wire 1 6X is chosen to have a 
thickness and is applied in predetermined turns per inch 
such that for each size of appliance, (with a predeter- 
mined element length), the sensor resistance is always 
the same value. This means that a common control unit 

30 requiring no calibration can be used for each size of ap- 
pliance, which is advantageous for manufacturers. 
[0037] Referring to Fig. 3 which shows a circuit of the 
heating element shown in Fig. 3, the element compo- 
nents of Fig. 2 being indicated at 20X. The single heating 

35 wire 12X is connected in series with two thyristors 22X 
and 24X across the AC power supply of 240 volts, indi- 
cated by live and neutral lines L and N, the N line being 
connected to earth as shown at 26X. The thyristors 22X 
and 24X prevent the negative half cycles of the power 

40 from passing through the wire 12X. The neutral line N 
contains a thermal fuse 28X. 

[0038] The thyristor 22X is connected via its gate to 
an NCT control unit 30X, that unit being in a series circuit 
across the live and neutral lines L and N, comprising the 
45 unit 30X, resistor 32X, diode 34X, resistor 36X, and di- 
ode 38X. 

[0039] The thyristor 24X has its gate connected to a 
PTC unit 40X and that unit 40X is connected in the series 
circuit between the live and neutral lines L and N, com- 

50 prising the unit 40X, resistor 42X, diode 44X, diode pair 
46X, 48X connected in parallel for security, and parallel 
resistor pair 50X, 52X. The PTC unit is connected to a 
temperature control meter 54X, whereby a user can set 
a mean temperature at which the element will run. 

55 [0040] The PTC sensor wire 1 6X is connected be- 
tween the lines L and N by being in the series circuit 
comprising the diode 56X, the sensor wire 16X, the re- 
sistor 36X,and the diode 38X. 
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[0041] Finally, a protective diode 60X is connected in 
parallel across the sensor wire 1 6X. 
[0042] The interconnections between the circuits is 
clear from the diagram. 

[0043] The operation of the above circuit is described 
below. 

[0044] Basically, there are three control systems in 
the circuit shown, comprising a continuous overheat 
protection system preventing destruction on overheat- 
ing (similar to that described in relation to Fig. 1), a pre- 
cision temperature control system, again similar to Fig. 
1, which allows the user to fine tune the temperature at 
which the element runs, and a meltdown system where- 
in the power is cut off when the meltdown layer 1 4X fails. 
The advantage of this invention in this embodiment is 
that the sensor wire 1 2X plays a part in all of these con- 
trols. 

[0045] Basically, the continuous non destructive over 
heat protection system is controlled by the NTC unit 
30X. The precision temperature control which allows the 
user of the appliance to finely control temperature is 
governed by the PTC control unit 40X. These controls 
are arranged to operate independently. 
[0046] Considering firstly the PTC control system, 
positive half cycles pas through diode 56X, through PTC 
sensor wire 16X, through resistor 36X, which is a current 
sensing resistor, through diode 38X and through the 
thermal fuse 28X, to neutral N. At a temperature of ap- 
proximately 20°C, the positive voltage at junction (A) will 
be approximately 4.6 volts. As temperature in the blan- 
ket rises, because of the PTC effect of the sensor wire 
16X, the resistance of the wire 16X goes higher. This 
causes the voltage at (A) to fall (approximately 4 volts 
at 50°C) This fall in voltage is detected by the PTC unit 
40X which has comparator and control logic, and if the 
user selected temperature setting, say 45°C is exceed- 
ed, thyristor 24X will switch off. The power to heating 
element 12X is switched off and when the temperature 
again falls below the set level, the thyristor 24X again 
switches on and heating resumes. 
[0047] The control logic 40X, and indeed the NTC log- 
ic, are only allowed to switch on and off at a zero cross- 
ing point of the mains voltage. This is to ensure RFI (ra- 
dio frequency interference) free operation. In this way, 
the temperature of the blanket can be accurately con- 
trolled. If this temperature control system fails or a lo- 
calised hot spot on the blanket which is not detectable 
by the PTC system occurs, then the NTC system which 
is fixed on a higher temperature than is normally en- 
countered by the appliance, comes into operation. 
[0048] The NTC control system works In a parallel 
manner. That is to say, any localised hot spot at any 
point along the elementcan be detected. As can be seen 
in Fig. 3, the heating element 12X and the PTC sensor 
1 6X are separated along the entire length of the element 
by the NTC layer 14X. The resistance of this layer 14X, 
goes down with temperature increase. When this occurs 
the following takes place:- 



[0049] Negative half cycles from neutral N pass 
through the thermal fuse 28X, resistors 50X and 52X, 
which are in thermal contact with the thermal fuse 28X, 
through the diodes 46X, 48X, the PTC sensor wire 16X, 
5 across the fault path through the NTC layer 1 4X, through 
the heating element wire 12X and back to live. Diode 
56X blocks negative half cycles from what would be a 
short circuit. Diode 38X prevents the heater resistors 
SOX, 52X from being short circuited by the sensor resis- 
10 tor 36X. Even a small amount of negative half cycle leak- 
age will cause a negative half cycle voltage to appear 
at (A). This is detected by the NTC comparator and con- 
trol logic 30X and if it is over a pre-set amount, logic 30X 
shuts down the power by shutting off the thyristor 22X. 
is Note that for safety reasons, the PTC and NTC detec- 
tors 40X, 30X are completely electronically separate 
and failure of either will not affect the other. 
[0050] To satisfy approvals, a thermal melt down sys- 
tem is still utilised. This uses the low melt down charac- 
20 teristics of the NTC layer 14X. This is a standard melt 
down system and works in that if both the PTC and the 
NTC systems fail, then any hot spot on the flexible heat- 
ing appliance will eventually cause the NTC layer 14X 
to melt (120° to 130°C approximately) when the follow- 
25 ing occurs 

[0051 J Negative half cycles flow from neutral through 
the thermal fuse 28X through the heater resistors SOX, 
S2X, through the diodes 46X and 48X, through the sen- 
sor wire 16X, either directly or thought the diode 60X, 
through the melt down area to the heating element 12X, 
and to the live terminal L. This current causes the heater 
resistors 50X and 52X to heat up rapidly. These resistors 
are in thermal contact with the thermal fuse 28X which 
will rupture at a pre-set temperature, say 102°C, thus 
cutting off the power from the appliance. 
[0052] It can be seen from the above that in fact the 
arrangement of Figs. 2 and 3 has triple overheat protec- 
tion. There is no other system which offers such sophis- 
tication in such simple configuration. The PTC and NTC 
comparator and logic control blocks can take many 
forms. Electronically, many different systems can be 
used. 

[0053] Preferably, as between different heating ele- 
ments at least according to the embodiment of the in- 
vention shown in Figs. 2 and 3, the PTC wire and thick- 
ness and turns per unit distance along the heating con- 
ductor are chosen so that for each size of element, hav- 
ing a predetermined length, the sensor wire resistance 
is always the same value, so that a common control unit 
requiring no calibration can be used for each size of 
heating element, improving manufacturing procedure. 
[0054] Any suitable material may be used for the meit- 
down/NTC layer, but we are proposing at this stage to 
use doped PVC, which comprises an extrudate of the 
PVC into which has been mixed 25% of Stannotin Anti- 
mony to provide the NTC characteristic, but of course 
any other suitable material can be adopted. 
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Claims 

1 . An elongated heating element (20X) for an electric 
blanket comprising a first conductor means (12X) 
which provides heat for the blanket and which ex- 
tends lengthwise of the element (20X), a second 
conductor means (1 6X) extending lengthwise of the 
element (20X), and a meltdown layer (14X) be- 
tween the first and second conductor means, which 
is selected, designed and constructed or otherwise 
formed so as to display an NTC, and electronic con- 
trol means (30X) set to detect a change in the re- 
sistance of the meltdown layer (14X) to change the 
power supply to the conductor means (1 2X) to pre- 
vent destruction of the meltdown layer, the element 
further including a meltdown detection circuit (28X, 
SOX, 52X, 46X, 16X, 12X) for detecting, in the event 
that the control means (30X) fails, meltdown of the 
meltdown layer (14X) and for terminating power to 
the first conductor means (12X). 

2. A heating element according to claim 1 , wherein the 
second conductor means (16X) is also a heat pro- 
viding conductor means. 

3. A heating element according to claim 2, wherein 
one or both conductor means (1 2X, 1 6X) comprises 
or comprise a heating wire or heating wires. 

4. A heating element according to claim 1 , wherein the 
second conductor means (16X) comprises a detec- 
tion or sensing conductor which serves to provide 
a current path in the event that the temperature of 
the blanket deviates from a pre-set value. 

5. A heating element according to claim 4, wherein the 
sensing conductor (16X) has a positive resistance 
characteristic (PTC), so that when it heats up its re- 
sistance increases and this is used by the electronic 
control means (40X) to control the power to the 
heating conductor means. 

6. A heating element according to claim 5, wherein the 
sensing conductor (16X) also provides a current 
path, which is also through the NTC layer (14X), in 
the event of that layer showing a condition of too 
high a temperature, requiring the power to the heat- 
ing conductor means to be switched off. 

7. A heating element according to any preceding 
claim, wherein the NTC layer (14X) has a low melt- 
down characteristic (typically 120-130°C). 

8. A heating element according to any preceding 
claim, wherein the meltdown layer (1 4X) may be ar- 
ranged to have a small NTC and the electronic con- 
trol means (30X, 40X) is arranged to detect ex- 
tremely small resistance changes in the meltdown 



layer (14X), before meltdown actually occurs. 

9. A heating element according to claim 8, wherein the 
change in resistance when overheating occurs 

5 causes a leakage current to pass through the melt- 
down layer (14X) without destroying the meltdown 
layer, and the control means (30X, 40X) detects this 
leakage current and switches off the power supply 
to the conductors. 

w 

10. A heating element according to any preceding 
claim, wherein the meltdown layer (14X) is a melt- 
down plastic, such as polyvinyl chloride, polythene 
or cross linked polyethylene. 

15 

11. A heating element according to claim 10, wherein 
the meltdown plastic is coated or mixed with a dope 
or the like to achieve the required NTC perform- 
ance. 

20 

12. A heating element according to claim 11, wherein 
the meltdown layer (1 4X) is a P VC doped with Stan- 
tonin Antimony. 

25 13. An electric blanket including a heating element ac- 
cording to any of claims 1 to 12. 



PatentansprUche 

30 

1 . Langliches Heizelement (20X) fur eine elektrische 
Heizdecke, umfassend eine erste Leitereinrichtung 
(12X), die Warme fur die Decke erzeugt und sich 
langs des Elements (20X) erstreckt, eine zweite 

35 Leitereinrichtung (16X), die sich langs des Ele- 
ments (20X) erstreckt, und eine Schmelzschicht 
(14X) zwischen der ersten und der zweiten Leiter- 
einrichtung, die so ausgewahlt, gestaltet und kon- 
struiert oder anderweitig gebildet 1st, dass sie einen 

40 negativen Tern pe rat urkoeffizienten (NTC) aufweist, 
und eine elektronische Steuereinrichtung (30X), die 
auf das Erfassen einer Anderung des Widerstands 
der Schmelzschicht (14X) eingestellt ist, urn die 
Stromversorgung zur Leitereinrichtung (12X) zum 

45 Verhindern der Zerstorung der Schmelzschicht zu 
andern, wobei das Element femer eine Schmelzde- 
tektionsschaltung (28X, SOX, 52X, 46X, 16X, 12X) 
zum Detektieren des Schmelzens der Schmelz- 
sch icht (1 4X) und zum Abbrechen der Stromversor- 

so gung zur ersten Leitereinrichtung (1 2X) in dem Fall, 
dass die Steuereinrichtung (30X) ausfallt, hat. 

2. Heizelement nach Anspruch 1 , bei dem die zweite 
Leitereinrichtung (16X) auch eine Warme erzeu- 

55 gende Leitereinrichtung 1st. 

3. Heizelement nach Anspruch 2, bei dem eine der 
Leitereinrichtungen (12X, 16X) oder beide einen 
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12 



Heizdraht oder Heizdrahte umfasst bzw. umf assen. 

4. Heizelement nach Anspruch 1 , bei dem die zweite 
Leitereinrichtung (16X) einen Detektions- oder 
Sensorleiter umfasst, der im Fall, dass die Tempe- 
ratur der Decke von einem voreingestellten Wert 
abweicht, als Stromweg dient. 

5. Heizelement nach Anspruch 4, bei dem der Sensor- 
leiter (16X) eine positive Widerstandscharakteristik 
(PTC) hat, sodass sein Widerstand mit zunehmen- 
der Warme ansteigt und dieses von der elektroni- 
schen Steuereinrichtung (40X) zum Regeln des 
Stroms zu den Heizleitereinrichtungen verwendet 
wird. 

6. Heizelement nach Anspruch 5, bei dem der Sensor- 
leiter (16X) auch einen Stromweg biidet, der eben- 
falls durch die NTC-Schicht (14X) hindurchgeht, 
falls diese Schicht einen Zustand einer zu hohen 
Temperatur zeigt, der erfordert, dass der Strom zur 
Heizleitereinrichtung ausgeschaltet wird. 

7. Heizelement nach einem der vorangehenden An- 
spruche, bei dem die NTC-Schicht (14X) eine ge- 
ringe Schmelzcharakteristik (typisch 120° - 130°C) 
hat. 

8. Heizelement nach einem der vorangehenden An- 
spruche, bei dem die Schmelzschicht (14X) ange- 
ordnet sein kann, urn einen kleinen NTC zu haben, 
und die elektronische Steuereinrichtung (30X, 40X) 
angeordnet ist, um extrem kleine Widerstandsan- 
derungen in der Schmelzschicht (14X) zu detektie- 
ren, bevor das Schmelzen wirklich stattfindet. 

9. Heizelement nach Anspruch 8, bei dem die Wider- 
standsanderung beim Auftreten einer Oberhitzung 
bewirkt, dass ein Leckstrom durch die Schmelz- 
schicht (14X) hindurchgeleitet wird, ohne die 
Schmelzschicht zu zerstoren, und die Steuerein- 
richtung (30X, 40X) diesen Leckstrom detektiert 
und die Stromversorgung der Leiter abschaltet. 

10. Heizelement nach einem der vorangehenden An- 
spruche, bei dem die Schmelzschicht (14X) ein 
Schmelzkunststoff ist, wie Polyvinylchlorid, Polye- 
thylen oder vernetztes Polyethylen. 

11. Heizelement nach Anspruch 10, bei dem der 
Schmelzkunststoff mit einer Dotierung oder derglei- 
chen beschichtet oder vermischt ist, um die erfor- 
derliche NTC-Leistung zu erreichen. 

12. Heizelement nach Anspruch 11, bei dem die 
Schmelzschicht (14X) ein mit Stanton in-Antimon 
dotiertes PVC ist. 



13. Elektrische Helzdecke mit einem Heizelement nach 
einem der Anspruche 1 bis 12. 



5 Revendicatlons 

1 . Element de chauffage allonge (20X) pour une cou- 
verture chauffante 6lectrique comprenant un pre- 
mier moyen conducteur (12X) qui fournit la chaleur 

10 pour ia couverture et qui s'6tend dans le sens de la 
longueur de Tenement (20X), un deuxieme Element 
conducteur (1 6X) s'etendant dans ie sens de la lon- 
gueur de ('element (20X), et une couche de fusion 
(14X) situee entre le premier et le deuxieme ele- 
15 ments conducteurs, et dont la selection, la concep- 
tion et ia construction ou autre realisation ont 6t6 
faites pour presenter une caract6ristique de tempe- 
rature negative (NTC), et un moyen de contrdle 
electron ique (30X) r6g!6 de facon a detecter un 
20 changement dans la resistance de ia couche de fu- 
sion (14X) afin de changer I'alimentation d'energie 
se rendant au moyen conducteur (1 2X) pour empd- 
cher la destruction de la couche de fusion, Tenement 
comprenant en outre un circuit de detection de fu- 
25 sion (28X, 50X, 52X, 46X, 1 6X, 1 2X) destine a de- 
tecter la fusion de la couche de fusion (14X) dans 
le cas d'une defaillance du moyen de contrdle (30X) 
et a couper I'alimentation d'energie se rendant au 
premier moyen conducteur (12X). 

30 

2. Element de chauffage, selon la revendication 1, 
dans lequel le deuxieme moyen conducteur (16X) 
est 6galement un moyen conducteurfournissantde 
la chaleur. 

35 

3. Element de chauffage, selon la revendication 2, 
dans lequel Tun des moyens conducteurs ou les 
deux (12X, 16X) comprend, ou comprennent, un fit 
chauffant ou des fils chauffants. 

40 

4. Element de chauffage, selon la revendication 1, 
dans lequel le deuxieme moyen conducteur (1 6X) 
comprend un conducteur de detection ou de capta- 
ge dont ie rdle consiste a offrir un trajet de courant 

45 au cas ou la temperature de la couverture devierait 
d'une valeur pr6reg!6e. 

5. Element de chauffage, selon la revendication 4, 
dans lequel le conducteur de detection (16X) pos- 

50 sede une caractdristique de resistance positive 
(PTC), de sorte que lorsqu'il commence a chauffer, 
sa resistance va augmenter, et ce principe est utili- 
se par le moyen de contr6Ie 6lectronique (40X) pour 
controler I'alimentation d'energie se rendant au 

55 moyen conducteur de chauffage. 

6. Element de chauffage, selon la revendication 5, 
dans lequel le conducteur de detection (1 6X) fournit 
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egalement un trajet de courant, qui passe lul aussi 
par la couche NTC (14X), au cas ou cette couche 
presenterait un etat de temperature trop elevee qui 
necessiterait une interruption de I'energie electri- 
que se rendant au moyen conducteur de chauffage. 5 

7. Element de chauffage, selon Tune quelconque des 
revendications precedentes, dans lequel la couche 
NTC (14X) presente une caracteristique de faible 
fusion (typiquement 120-130°C). 10 

8. Element de chauffage, selon i'une quelconque des 
revendications precedentes, dans lequel la couche 
de fusion (14X) peut etre agencee de facon a avoir 
une NTC faible, alors que te moyen de contrdle is 
electronique (30X, 40X) est agence de facon a de- 
tecter des changements de resistance extreme- 
ment petits dans la couche de fusion (14X), avant 
que la fusion ne se produise effectivement. 

20 

9. Element de chauffage, selon la revendication 8, 
dans lequel le changement de resistance qui a lieu 
quand une surchauffe se produit, va obliger le cou- 
rant de fuite a traverser la couche de fusion (14X) 
sans pour autant detruire la couche de fusion, et le 2s 
moyen de contrflle (30X, 40X) detecte ce courant 

de fuite et coupe I'alimentation d'energie se rendant 
aux conducteurs. 

10. Element de chauffage, selon I'une quelconque des 30 
revendications precedentes, dans lequel la couche 

de fusion (14X) est une matiere plastique capable 
de fondre, par exemple le chlorure de polyvinyle, le 
polythene ou le polyethylene reticule. 

35 

11. Element de chauffage, selon la revendication 10, 
dans lequel ia matiere plastique de fusion est reve- 
tue ou melangee avec un agent dopant, ou une 
substance similaire, afin d'aboutir au niveau de per- 
formance NTC requis. 40 

12. Element de chauffage, selon la revendication 11, 
dans lequel la couche de fusion (14X) est un PVC 
dope a i'antimoine Stantonin. 

45 

13. Couverture chauffante electrique comprenant un 
element de chauffage conforme a I'une quelconque 
des revendications 1 a 12. 



55 
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FIG. 3 
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